: The scaling relationships between descriptor intermediate 5 and key intermediates are summarized. The scaling relations used to derive the detailed volcano plots shown in Figure S4 and S5 are marked in bold.
Linear Scaling Relations and Volcano Plots
By summarizing the relative activity of a catalyst with respect to a descriptor such as the binding energy of intermediate 5 used in the present study volcano plots offer an intuitive way to compare candidate catalysts. In Figure S 1 and S2 all scaling relationships are summarized. Linear scaling relationships are obtained assuming the reactants as reference (Equation S1) while the product's energy corresponds to that of the total reaction.
(Equation S2)
In what follows the procedure will be summarized using the construction of the "combined" volcano shown in Figure 5 in the manuscript as a general example. Thermodynamic volcanoes are constructed by determining the the thermodynamically least favorable or potential determining step (pds) for each region, i.e.
(Equation S3)
The kinetics determining step (kds) is obtained similarly through: 
"Combined" Thermodynamic Volcano Plots
The eneretics of the individual reaction steps can be estimated from the linear scaling relations summarized below: 
1) Reaction 2→3: Formation of π-Complex
The first reaction step of the hydroformylation reaction comprises the formation of the π-complex 3.
(Equation S9)
Based on reaction S9 the theoretical reaction free energy ΔGtheo for this reaction is then With The scaling relationship S8 and equations S1 and S2 for G(2) and G(Propanal) this becomes
Based on ΔGtheo of the reaction steps the thermodynamics of the hydroformylation reaction can be simulated with respect to the stability of descriptor ΔGRRS(5) (see Figure S3a) . By taking the energetically least favorable steps, i.e. applying equation S3, the resulting volcano shown in Figure 5 of the manuscript is obtained.
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"Combined" Kinetic Volcano Plots
The kinetic volcano plots are constructed equivalent to the thermodynamic volcano plots using the thermodynamic scaling relationships summarized in equations S5 to S8 and a set scaling relationships between the binding energy of the transition states and descriptor intermediate 5. 
Ligand Resolved Volcano Plots
The ligand resolved volcano plots are constructed equivalently to the "combined" volcano plots. Ligand resolved scaling relationships were only considered in cases where a significant improvement of the standard deviation and/or the correlation coefficient was observed. In all other cases the "combined" scaling relationships were used. The equations used to derive the theoretical reaction free energies and activation barriers are marked in bold in Figure S1 and S2. 
Derivation of SAR Kinetic Volcano Plots
a) The peak position of the different ligands is identified from the ligand specific volcano plots shown in Figure  S5 . Figure S6 ).
2-Point-Fit
c) Using the mathematical equations S75 and S76 (2-point fit) or S77 and S78 (4-point fit) where x denotes the Tolman cone angle of other phosphine ligands the peak position of the kinetic volcano for any ligand can be approximated.
Ligand 2-point fit 4-point fit
ΔGRRS(5) [kcal/mol] -ΔG ‡ (kds) [kcal/mol] ΔGRRS(5) [kcal/mol] -ΔG ‡ (kds) [kcal/mol]
PMe3
-12.8 -14.2 -12.4 -14.2 PCy3 -3.1 -12.3 +6.5 -11.2 P(OMe)3 -14.6 -14.5 -15.8 -14.8 P(NMe2)3 -6.6 -13.0 -0.3 -12.3 P(Mes)3 +2.2 -11.3 +16.7 -9.5 d) Using the new peak points, the slopes of the volcanoes are taken from computed linear free energy scaling relationships of computed ligands. This requires only determining the y-intercept for the lines representing the volcano slopes.
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Figure S6: The Dependence of GRRS(5) (a) and -G ‡ (kds) (b) on the cone angle is summarized for the 4-point and 2-point fit. The 2 point-fit is derived from PH3 and PPh3 ligands a) P(OMe)3 -4-Point Fit
The slopes of the modified modified reaction equations are taken from PMe3. The slopes are taken from PPh3. Following the procedure described for P(OMe)3 one obtains:
3→TS3,4:
(Equation S89) 6→TS6,7:
The slopes are taken from PPh3. Following the procedure described for P(OMe)3 one obtains:
(Equation S91)
6→TS6,7:
(Equation S92)
e) P(Mes)3 -4-Point Fit
The slopes are taken from PCy3. Following the procedure described for P(OMe)3 one obtains:
13/22 3→TS3,4:
3→TS3,4:
(Equation S95) 6→TS6,7:
The slopes are taken from PH3. Following the procedure described for P(OMe)3 one obtains:
3→TS3,4:
6→TS6,7:
(Equation S99)
6→TS6,7:
(Equation S100)
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PBE0-dDsC versus M06
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Computed Free Energies -PBE0-dDsC
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Computed Free Energies -M06 
